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JAN  13/9 


Dear  Governor  Grasso: 

1  am.  forwarding  to  you  a  copy  of  the  Hlgganum  Reservoir  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  Is  presented  for  your  use 
and  Is  based  upon  a  visual  Inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  Is  In¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  In  Section  7  and  ask 
that  you  keep  me  Informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  Is  a  vitally  Important  part  of  this  program. 

The  State  Department  of  Environmental  Protection  was  notified  of  the 
poor  condition  of  the  dam  at  the  time  of  the  field  inspection.  At  that 
time  the  department  took  steps  to  lower  the  reservoir  and  lessen  the 
Immediate  hazard.  Currently  the  department  has  a  detailed  evaluation 
program  underway  which  will  develop  specific  recommendations  for 
repairs  or  modifications  as  required. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut. 
In  addition,  a  copy  of  the  report  has  also  been  furnished  the  owner, 
the  State  of  Connecticut,  Department  of  Environmental  Protection,  State 
Office  Building,  Hartford,  Connecticut  06115,  ATTN:  Mr.  Stanley  J. 
Pac,  Commissioner. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  In  carrying  out  this 
program. 
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CT  00430 

Higganum  Reservoir  Dam 
Haddam 

Middlesex  County,  Connecticut 
Ponset  Brook 
24  July,  1978 


BRIEF  ASSESSMENT 

”  Higganum  Reservoir  Dam  is  an  earth  dam  constructed  in 
1868.  The  dam  has  a  maximiua  height  of  48  feet  and  a  total 
length  of  embankment  (including  the  spillway)  of  approxi¬ 
mately  875  feet.  An  overall  view  of  the  dam  can  be  seen  in 
Photo  C-1.  The  embankment  slopes  are  approximately  1.5H:1.0V 
downstream  and  3.0H:1.0V  upstream.  The  crest  is  generally 
grassy  and  the  downstream  slope  is  heavily  overgrown  with 
trees  and  shrubs.  The  upstream  face  is  riprapped  above 
water  level  and  to  a  depth  of  about  3.0  feet  below  the 
normal  water  surface.  The  spillway  is  located  in  the 
center  of  the  embankment  and  is  roughly  semicircular  and 
contained  between  vertical  masonry  walls.  The  spillway  is 
constructed  of  cut  stone  masonry  and  flows  discharge  onto  a 


slab  paved  with  stoae  blocks  leading  to  a  natural  stream 
bed.  Approximately  500  feet  below  the  dam  the  stream  flows 
under  Route  81  through  a  bridge  opening. 

Due  to  its  age,  Higganum  Reservoir  Dam  was  neither 
designed  nor  constructed  by  present  state  of  the  art  methods. 
Based  upon  the  visual  inspection  at  the  site,  and  the  lack 
of  engineering  data  available,  there  are  areas  of  concern 
which  must  be  corrected  to  assure  the  long  term  performance 
of  this  dam.  ''This  dam  is  considered  to  be  in  POOR  condition. 
The  visible  signs  of  distress  which  indicate  a  potential 
hazard  at  this  site  are:  large,  wet,  spongy  areas  generally 
along  the  entire  right  toe  and  lower  slope  of  the  dam 
embankment  indicative  of  seepage  (See  Photo  C-13);  an 
extremely  steep  downstream  slope;  a  dense  large  growth  of 
trees  and  shrubs  on  the  downstream  slope;  the  small  storage 
capacity  of  the  reservoir  relative  to  its  drainage  area; 
the  close  proximity  of  the  populated  area  immediately 
downstream;  seepage  through  the  spillway  masonry  joints  and 
a  general  lack  of  proper,  regular  maintenance. 

In  accordance  with  Corps  of  Engineers'  guidelines,  the 
test  flood  for  this  dam  is  the  Probable  Maximum  Flood 
(PMF). 

A  PMF  test  flood  outflow  of  11742  cfs  (1745  csm)  would 
overtop  the  dam  by  about  2.14  feet;  therefore,  the  spillway 
is  considered  to  be  inadequate  in  size.  The  maximum  spillway 


discharge  of  5710  cfs  represents  48.5  percent  of  the  test 
flood  outflow.  Overtopping  could  result  in  the  failure  of 
the  dam. 

Specific  recommendations  and  remedial  measures  that 
should  be  implemented  by  the  Owner  within  1  year  after 
receipt  of  this  Phase  I  Inspection  Report  are  described  in 
Section  7. 

The  alternative  to  these  recommendations  would  be  to 
partially  drain  the  reservoir  and  maintain  and  monitor  the 
water  surface  at  a  reduced  level. 

Due  to  the  large  areas  of  seepage  observed  during  the 
24  July,  1978  inspection,  the  following  recomnendations 
have  already  been  made  to  the  Governor  of  Connecticut. 
First,  the  Owner  should  immediately  institute  a  program  of 
24  hour  surveillance  of  the  dam  during  periods  of  intense 
rain.  Second,  on  a  weekly  basis,  the  toe  of  the  dam  should 
be  examined  to  observe  any  change  in  volume,  turbidity,  or 
extent  of  seepage.  In  addition,  it  was  recommended  and  has 
been  implemented  that  the  water  level  in  the  Higganum 
Reservoir  be  lowered  until  such  time  as  all  of  the  remedial 
measures  have  been  performed. 


SAUL  COOPER.  Member 
Chief,  Water  Control  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition 
of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reservoir 
was  lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  condi¬ 
tions  which  might  otherwise  be  detectable  if  inspected  under 
the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  internal  and 
external  conditions,  and  is  evolutionary  in  nature.  It  would 
be  incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  es¬ 
tablished  Guidelines,  the  Spillway  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Be¬ 
cause  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies,  considering 
the  size  of  the  dam,  its  general  condition,  and  the  downstream 
damage  potential. 
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PHASE  1  INSPECTION  REPORT 


HIGGANUM  RESERVOIR  DAM  CT  00430 

SECTION  1 

PROJECT  INFORMATION 

1.1  GENERAL 

a.  Authority;  Public  Law  92-367,  August  8,  1972, 
authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a  national  pro¬ 
gram  of  dam  inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of 
Engineers  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  within  the  New 
England  Region.  C-E  Maguire,  Inc.,  has  been 
retained  by  the  New  England  Division  to  inspect 
and  report  on  selected  dams  in  the  State  of 
Connecticut.  Authorization  and  notice  to  proceed 
was  issued  to  C-E  Maguire,  Inc.,  under  a  letter 
of  26  April,  1978,  from  Ralph  T.  Garver,  Colonel, 
Corps  of  Engineers.  Contract  No.  DACW33-78-C-0300 
has  been  assigned  by  the  Corps  of  Engineers  for 
this  work. 

b.  Purpose 

1.  Perform  technical  inspection  and  evaluation 
of  non-Federal  dams  to  identify  conditions 


which  threaten  the  public  safety  and  thus 
permit  correction  in  a  timely  manner  by 
non-Federal  interests. 

2.  Encourage  and  assist  the  States  to  initiate 
quickly  effective  dam  safety  programs  for 
non-Federal  dams. 

3<  To  update,  verify,  and  complete  the  National 
Inventory  of  Dams. 

1.2  DESCRIPTION  OF  PROJECT; 

a.  Location;  Higganum  Reservoir  is  located  in  the 
Ponset  Brook  watershed  of  the  Connecticut  River 
Basin,  approximately  0.3  miles  southwest  of  the 
village  of  Higganum  in  Haddam,  Connecticut  (See 
Location  Plan  on  Plate  Number  1).  Higganum 
Reservoir  has  a  surface  area  of  approximately  30 
acres,  an  average  depth  of  12.6  feet  and  a  shore¬ 
line  length  of  about  1.6  miles.  The  dam  is 
located  at  the  northern  end  of  the  lake,  per¬ 
pendicular  to,  and  adjoining,  Connecticut  Route 
81. 

b.  Description  of  Dam  and  Appurtenances;  Based  on 
the  visual  inspection,  the  dam  is  a  curved  earth 
embankment  with  a  crest  length  of  875  feet  (in¬ 
cluding  the  spillway).  The  upstream  slope  is 
approximately  3H  ;  IV,  and  the  downstream  slope 
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is  1.5H :1.0V  and  is  heavily  overgrown  with  trees 
and  shrubs.  The  upstream  slope  is  riprapped 
above  water  level  and  to  a  depth  of  about  3  feet 
below  the  water  surface.  At  the  time  of  the 
inspection,  the  water  level  was  at  the  spillway 
crest. 

The  spillway  is  located  in  the  dam  embank¬ 
ment  and  is  roughly  semicircular,  contained 
between  vertical  masonry  walls.  An  overall  view 
of  the  spillway  can  be  seen  in  Photos  C-2,  C-3 
and  C-4. 

The  spillway  is  constructed  of  cut  stone 
masonry.  The  crest  has  cap  stones  approximately 
4  feet  in  width  forming  an  arc  length  of  65.0 
feet  and  a  chord  length  of  42.0  feet.  A  concrete 
training  wall  approximately  6  feet  in  height  is 
to  the  right  of  the  spillway.  To  the  left  of  the 
spillway  is  the  abandoned  gatehouse,  with  the  new 
8  ft.  X  8  ft.  gate  house  located  about  20  feet 
further  toward  the  left.  A  concrete  retaining 
wall  6  feet  in  height  and  55  feet  in  length 
extends  from  the  abandoned  gate  house  toward  the 
left  end  of  the  dam.  A  reinforced  concrete 
walkway  spans  approximately  6  feet  from  the  top 
of  this  wall  to  the  new  gatehouse.  The  down- 


stream  face  of  the  cut  stone  masonry  spillway  is 
generally  vertical  at  the  top  and  on  each  side. 

In  the  center  it  becomes  less  steep  towards  the 
bottom  producing  a  stair- like  appearance  with  a 
generally  parabolic  shape  as  shown  in  Photo  C-5. 

At  the  base  of  the  spillway  and  for  a  distance  of 
about  40  feet  downstream,  the  discharge  channel 
is  paved  with  cut  stone  blocks.  The  outlet 
conduit,  as  seen  in  Photo  C-9,  discharges  toward 
the  left  side  of  the  spillway  near  its  base.  The 
downstream  channel  beyond  the  limits  of  paving  is 
a  natural  cobble  and  boulder  bed  partially  blocked 
with  fallen  trees  and  debris  (See  Photo  C-8) . 

The  channel  is  confined  by  vertical  faced 
rubble  masonry  walls  that  have  a  curved  alignment 
that  narrows  slightly  from  a  minimum  width  of  42 
feet  at  the  base  of  the  spillway.  The  average 
height  of  the  walls  is  5  feet.  These  walls 
extend  approximately  120  feet  downstream  from  the 
toe  of  the  spillway. 

A  masonry  arched  foot  bridge  spans  between 
the  spillway  abutments  approximately  20  feet 
downstream  of  the  spillway,  as  shown  on  Photos 
C-6  and  C-7.  The  arch  rises  about  23  feet  above 
the  downstream  channel  with  the  walkway  9  feet 
higher  or  at  a  level  5.8  feet  below  the  reservoir 


water  level.  Stone  stairways  lead  from  and  are 
perpendicular  to  the  dam  crest  down  to  the  foot 
bridge  and  continue  from  the  footbridge  another 
18  feet  downstream.  Rubble  masonry  wing  walls 
are  present  at  the  foot  of  the  stairs.  The  walls 
are  35  feet  in  length  and  vary  from  4  to  12  feet 
in  height.  The  left  wall  is  parallel  to  the 
centerline  of  the  dam  embankment  while  the  right 
wall  forms  an  angle  of  about  20  degrees  from  this 
centerline . 

According  to  the  1967  “as-built'*  drawings, 
the  intake  for  the  gatehouse  is  located  84  feet 
south  of  the  gatehouse.  The  conduit  is  a  36- inch, 
reinforced  concrete  pipe  supported  on  concrete 
piers  8'-0“  on  center.  The  intake  structure 
consists  of  a  concrete  headwall  with  steel  grating 
and  has  an  invert  elevation  of  65.0.  The  conduit 
reportedly  enters  the  gate  house  at  Elevation 
64.0.  A  36-inch  rising  stem  type  sluice  gate  is 
used  to  manually  control  the  flow. 

From  the  gatehouse,  the  36  inch  concrete 
pipe  extends  northeasterly  passing  through  the 
base  of  the  abandoned  gate  house  terminating  a 
few  feet  from  the  downstream  base  of  the  spill- 
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way.  At  this  point  the  concrete  pipe  transitions 
to  a  culvert  approximately  4  feet  square. 

A  spillway  approach  apron,  paved  with  stone 
blocks  for  a  distance  of  8  feet  and  a  concrete 
slab  for  an  additional  10  feet,  extends  upstream. 

A  strip  of  riprap  IS  feet  in  width  extends  along 
the  upstream  shoreline  for  about  180  feet  on  each 
side  of  the  spillway.  The  top  of  riprap  is 
approximately  2  feet  above  the  spillway  crest. 

Size  Classification;  The  dam  is  classified  as 
IKTESHEDIATE  in  size  because  the  maximum  height 
of  the  dam  is  48.0  feet. 

Hazard  Classification;  The  dam  is  classified  as 
a  HIGH  hazard  structure  because  it  is  located 
just  upstream  of  the  Village  of  Higganum,  Connec¬ 
ticut.  The  failure  of  this  dam  could  cause  loss 
of  life  and  excessive  economic  damage  by  washing 
out  an  electric  substation,  roads,  counercial 
buildings,  and  dwellings.  See  Appendix  D  for 
failure  analysis. 

Ownership ;  State  of  Connecticut 

Department  of  Environmental  Protection 
Parks  and  Recreation 
State  Office  Building 
Hartford,  Connecticut  06115 
(203)-566-2304 


f.  Gate  Tender;  Mr.  William  Miller 

Parks  and  Recreation  Dept. 

(203)-566-2304 

or 

*  Mr.  Peter  Houle 

Region  3  ■*  Staff 

g.  Purpose  of  Dam:  Higganum  Reservoir  is  presently 
used  for  recreation. 

h.  Design  and  Construction  History:  Higganum  Reser¬ 
voir  was  constructed  to  provide  water  power  for 
the  Higganum  Manufacturing  Company,  a  manufacturer 
of  plows.  The  date  of  construction  was  reported 
to  be  about  1868  to  1871. 

No  construction  or  maintenance  records  are  available 
for  the  dam  for  the  period  prior  to  1938.  The 
earliest  record  available  is  a  newspaper  clipping 
from  the  Middletown  Press  Newspaper  reporting 
sandbagging  operations  during  the  September  1938 
hurricane. 

Specifications  were  issued  in  October,  1958 
for  the  following  work: 

1.  Lower  central  portion  of  spillway. 

2.  Gunnite  open  joints. 

3.  Repair  of  upstream  wingwalls,  arch  and 
abutment  walls,  downstream  retaining 
walls,  tailrace  walls. 
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4. 


Gunnite  apron  around  spillway. 

5.  Gate  repair. 

6.  Build  gatehouse  over  existing  operating 
mechanism. 

The  2  ft.  penstock  to  the  mill  was  apparently 
plugged  as  part  of  this  contract.  The  work  under 
this  contract  was  completed  by  mid  1963. 

Correspondence  indicates  that  in  November, 
1964  settlement  of  the  earth  embankment  near  the 
gatehouse  required  immediate  action.  Emergency 
work  was  initiated  to  open  the  gate*  and  drain  the 
reservoir  because  of  this  settlement  in  December, 
1964. 

In  December  of  1965,  a  contract  was  issued 
for  repair  work  at  the  dam  consisting  of  the 
following  items: 

1.  New  gatehouse  with  36  inch  gate. 

2.  New  pipelines  to  and  from  the  new 
gatehouse . 

3.  Flattening  of  the  upstream  slopes  of 
the  main  embankment  through  placement 
of  fill. 

The  earthwork  specifications  called  for 
placement  of  a  30  percent  clay,  70  percent  fine 
sand  mix,  in  6  inch  layers.  Compaction  of  the 
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fill  was  to  be  achieved  by  using  bulldozers, 
tampers,  or  sheepfoot  rollers.  The  clay-sand  mix 
was  specified  for  its  imperviousness. 

The  "As-Built"  drawings,  dated  January  1967 
have  been  included  in  Appendix  B.  These  drawings 
indicate  that  the  upstream  slope  was  flattened  to 
a  3H  :  IV  slope. 

Construction  correspondence  for  the  1965 
work  on  record  at  the  State  of  Connecticut  indi¬ 
cates  some  information  worthy  of  note  include  the 
following: 

1.  The  new  gatehouse  is  founded  upon  very 

coarse  hardpan  (glacial  till).  . 

2.  Cracking  was  observed  and  monitored  in 
the  west  (left)  spillway  wingwall 
during  construction. 

3.  Rock  excavation  was  performed  for  the 
36  inch  pipe  cradle  foundations.  Rock 

excavation  was  accomplished  by  drilling  -  - 

and  wedging  since  blasting  was  prohibited. 

4.  Some  muck  was  reported  in  the  bottom  of 
the  cutoff  wall  excavation  between  the 
old  and  the  new  gatehouses.  This  was 
removed  and  replaced  with  2  inch  crushed 
rock. 


9 


5.  A  large  void  was  reported  near  the  old 
gatehouse.  The  Contractor  was  directed 
to  fill  this  void  with  concrete.  It  is 
unknown  whether  this  void  was  related 
to  the  embankment  settlements  which 
precipitated  this  work. 

Work  on  this  contract  was  completed  in 
August  of  1966. 

Subsequent  construction  in  1966  was  performed 
to  upgrade  the  structural  condition  of  the  spillway 
training  walls. 

Leaking  through  the  old  gatehouse  continued 
and  in  October,  1968,  it  was  recommended  by 
Chandler  and  Palmer,  Consulting  Engineers,  of 
Norwich,  Connecticut,  that  the  old  gatehouse  be 
partially  filled  with  concrete  to  seal  the  leakage. 
The  outlet  from  the  new  gatehouse  was  extended 
through  the  old  gatehouse  with  a  section  of  36 
inch  corrugated  metal  pipe.  The  old  structure 
was  filled  with  concrete  and  leaking  reportedly 
stopped.  This  operation  was  completed  in  No¬ 
vember  of  1969. 

i.  Normal  Operational  Procedures:  Water  levels  in 
Higganuffl  Reservoir  are  normally  uncontrolled. 

The  gate  is  not  generally  operated  to  regulate 
the  water  level. 
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1.3  PERTINENT  DATA 


a.  Drainage  Area;  The  Higganum  Reservoir  drainage 
basin,  located  in  central  Connecticut,  is  generally 
elongated  in  shape  and  has  a  length  of  about  4.5 
miles,- an  average  width  of  1.5  miles,  and  a  total 
drainage  area  of  6.7  square  miles.  The  topo¬ 
graphy  is  rolling  hills  with  hilltops  at  Ele¬ 
vation  600+.  Basin  slopes  are  moderate  in  the 
southeastern  portion  and  moderate  to  steep  in  the 
remainder  of  the  watershed.  Swamps  in  the  upper 
reaches  of  the  watershed  tend  to  dampen  the  surge 
of  surface  run-off  from  the  steeper  slopes  of  the 
wooded  hillsides.  Watershed  characteristics 
warranted  the  adoption  of  a  "Test  Flood"  of  1750 
CSH,  equal  to  the  probable  maximum  flood  (PHF). 

This  storm  event  gives  an  inflow  value  of  11774 
cfs  for  this  drainage  area  of  6.73  square  miles. 

A  general  basin  map  is  enclosed,  see  Appendix  D. 

b.  Discharge  at  Dam  Site:  The  largest  storm  ex¬ 
perienced  at  the  Higganum  Reservoir  Dam  was 
reportedly  the  September,  1938  hurricane.  Many 
areas  were  flooded  downstream  due  to  the  large 
overflows  from  the  dam. 

No  records  are  available  of  flow  or  water 
surface  elevations  for  computation  of  quantita¬ 
tive  values  of  discharge  at  the  dam  site. 
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Listed  below  are  discharge  data  for  spillway 


and  outlet  works: 

Spillway  and  Outlet  Works: 

1.  Outlet  works  (conduit)  size  36* inch  dia¬ 
meter.  Invert  Kiev.  66. 0±. 

2.  Maximum  flood  discharge  at  damsite:  Unknown 

3.  Spillway  capacity  at  maximum  pool  level 
(Top  of  Dam)  (Elevation  106.0)  -  5710  cfs. 

4.  Gated  outlet  capacity  at  normal  pool  level 
(Spillway  Crest)  (Elevation  96.5)  -  219  cfs 

5.  Gated  outlet  capacity  at  maximum  pool  level 
(Top  of  Dam)  (Elevation  106.0)  -  229  cfs 

6.  Total  discharge  (spillway  and  outlet)  capa¬ 
city  at  maximum  pool  level  -  (Elevation  106.0) 

5939  cfs. 

Elevations ;  (feet  above  NGVD) 

1.  Top  of  Dam  -  Elevation  106.0 

2.  Test  flood  pool  -  Elevation  108.14 

3.  Flood  control  pool  -  N/A 

4.  Recreation  pool  -  N/A 

5.  Spillway  crest  -  Elevation  96.5 

6.  Upstream  invert  of  intake  structure  -  Elevation  66.0 
(estimated) 

7.  Invert  of  streambed  at  centerline  of  dam, 
downstream  Elevation  58.0  (estimated). 


8.  Recorded  fflaximuin  tailwater  -  Unknown 
Reservoir  Lengths;  (feet) 

1.  Length  of  maximum  pool  -  3800 

2.  Length  of  recreational  pool  -  3800 

3.  Length  of  flood  control  pool  -  N/A 
Reservoir  Storage;  (acre-feet) 

1.  Test  flood  elevation  -  836  (9  Elev.  108.14 

2.  Top  of  dam  -  771  @  Elev.  106.0 

3.  Recreation  pool  -  486  @  Elevation  96.5 

4.  Flood  control  pool  -  N/A 

5.  Net  storage  between  top  of  dam  (Elev. 106.0) 
and  Spillway  Crest  (Elev.  96.5)  is  285 
Ac-ft,  which  represents  0.79  inches  of 
runoff  from  the  6.73  square  mile  of  drainage 
area. 

6.  One  foot  of  surcharge  storage  =0.08  inches 

of  runoff  from  the  drainage  area  of  6.73  square 
miles . 

Reservoir  Surface;  (acres) 

1.  Top  of  dam  -  30  which  equals  0.7%  of  total 
drainage  area  of  6.73  square  miles. 

2.  Maximum  pool  -  30 

3.  Flood-control  pool  -  N/A 


4.  Recreational  pool  -  30 

5.  Spillway  crest  -  30 
Dam 

1.  Type  -  Probably  homogeneous  earth 

2.  Length  >  875  feet  (including  spillway) 

3.  Height  -  48  feet  from  streambed  (downstream) 

4.  Top  Width  -  varies  25-40  feet 

5.  Side  slopes  -  upstream  1  vertical  on  3  horizontal 
-  downstream  1  vertical  on  1-1/2  horizontal 

6.  Zoning  -  Unknown 

7.  Impervious  Core  -  Unknown 

8.  Cutoff  -  Unknown 

9.  Grout  curtain  -  Unknown 
Spillway 

1.  Type  -  Semicircular,  broad-crested,  overflow 
spillway 

2.  Length  of  weir  -  65.0  feet  arc  length. 

3.  Crest  elevation  -  Elevation  96.5 

4.  Gates  -  None 

5.  Upstream  Channel  -  Straight,  natural  bed 


6.  Downstream  Channel  -  Stone  masonry  rec¬ 
tangular  channel  with  natural  bed 


j .  Regulating  Outlet 

1.  Refer  to  Paragraph  1.2  b  "Description  of  Dam 
Appurtenances,  for  description  of  outlet  works 
Invert  -  66. 0± 

2.  Size  -  36  inch  diameter  concrete  pipe 

3.  Description  -  Manually  operated  hoist  system 
in  a  covered  and  locked  gatehouse  structure 
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SECTION  2 


ENGINEERING  DATA 

2.1  DESIGN 

There  are  no  design  documents  available  regarding  the 
original  construction  of  this  dam  which  reportedly  occurred 
about  1868. 

Several  post  construction  alterations  to  the  dam 
occurred  in  1958  and  1966.  The  engineering  data  available 
for  this  period  are  as  follows: 

a.  State  of  Connecticut,  Public  Works  Department 
Contract  Drawings  Nos.  1  through  5  of  5,  "Re¬ 
pairs  to  Dam  and  Control  Gate  -  Higganum  Reser¬ 
voir  Dam  -  As  Built  Drawings,  Benjamin  H.  Palmer, 
January  5,  1967." 

b.  State  of  Connecticut,  Park  and  Forests,  "Dam 
Structure,"  Contract  No.  73P3,  February,  1958. 

c.  State  of  Connecticut,  Park  and  Forests,  "Higganum 
Reservoir,"  Contract  No.  73-P7,  April,  1959. 

d.  Miscellaneous  correspondence  pertaining  to  the 
dam  from  1958  to  1975. 

2.2  CONSTRUCTION 

Some  post  construction  documentation  is  included  in 
the  siiscellaneous  correspondence  cited  under  Subsection 
2.1.  No  data  is  available  on  the  original  construction. 


In  general,  the  repair  work  performed  in  1966-1967  consis¬ 
ted  of  flattening  the  upstream  slope  of  the  dam  to  3.0H:1.0V 
and  the  construction  of  a  new  gate  house  and  intake  struc¬ 
ture. 

2.3  OPERATION 

No  operating  records  are  maintained  for  this  facility. 

2.4  EVALUATION 

a.  Availability 

The  above-cited  references  and  documents  are 
available  at  the  offices  of  the  Connecticut 
Department  of  Environmental  Protection 

b.  Adequacy 

The  lack  of  in  depth  engineering  data  did  not 
allow  for  a  definitive  review.  Therefore,  the 
adequacy  of  this  dam  could  not  be  assessed  from 
the  standpoint  of  reviewing  design  and  construc¬ 
tion  data,  but  is  based  primarily  on  visual 
inspection,  past  performance  history,  and  sound 
engineering  judgment. 

c.  Validity 

Available  plans  itemized  in  2.1  were  not  veri¬ 
fied. 
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SECTION  3 


3.1  FINDINGS 


VISUAL  INSPECTION 


a.  General ;  At  the  time  of  the  inspection  the  dam 
was  in  POOR  condition.  Extreme  tree  and  brush 
growth  is  present  on  the  downstream  slope  and  to 
a  lesser  degree  on  the  crest  and  upstream  slope. 
The  quantity  of  vegetation  impaired  a  systematic 
inspection  of  the  dam.  It  was  observed  that  the 
intake  structure  was  recently  repaired,  and 
although  some  improvements  to  the  upstream  slope 
have  been  recently  completed,  the  condition  of 
that  slope,  at  the  waterline,  was  typically  poor. 
In  general,  it  appeared  that  the  condition  of  the 
dam  was  neglected  and  not  properly  maintained. 

b.  Dam;  The  top  surface  of  the  embankment  on  both 
sides  of  the  spillway  is  grassed  with  a  worn 
footpath  along  the  entire  length,  see  Photo  C-l. 
There  is  an  apparent  small  12  inch  deep  path 
along  the  top  of  the  dam  between  Sta  5'fO  and  7+0 
(Refer  to  Appendix  B-3  for  stationing) . 

Riprap  appears  to  be  absent  at  many  locations 
along  the  upstream  face.  Many  trees  and  brush 
are  growing  on  the  upstream  face,  as  well.  An 
example  of  this  growth  on  the  upstream  face  of 
the  dam  is  shown  in  Photo  C-A. 
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A  large  zoae  of  erosion,  that  occurred  at 
some  time  in  the  past,  was  located  near  Sta  9+0 
on  the  upstream  face.  The  erosion  covers  most  of 
the  upstream  face  for  a  width  of  approximately  30 
feet  and  to  a  depth  of  6  to  12  inches.  There  is 
no  riprap  at  this  location. 

A  large  erosion  gully  has  formed  on  the 
downstream  face  near  Sta  5+80  due  to  trespassing 
and  surface  runoff  from  the  crest.  The  gully  is 
approximately  5  feet  wide  and  extends  from  the 
crest  of  the  dam  to  the  toe. 

The  downstream  slope  is  covered  with  ex* 
tensive  vegetation  including  heavy  brush  and 
trees  up  to  2  feet  in  diameter.  Along  the  right 
side  of  the  dam,  there  is  a  large,  swamp-like 
vegetation  zone  which  includes  skunk  cabbage  and 
willows,  the  upper  limit  of  which  was  approxi¬ 
mately  26  feet  below  the  level  of  the  water  in 
the  reservoir,  at  the  time  of  the  inspection. 

The  ground  was  noticeably  wet  and  spongy  where 
this  vegetation  was  growing,  with  flow  apparent 
in  some  areas.  The  extensive  seepage  and  vege¬ 
tation  can  be  seen  in  Photos  C-11  through  C-16. 


Innnediately  downstream  from  the  dam  the 
ground  is  wet  and  soggy  in  most  places.  There 
was  evidence  of  seepage  discharging  at  the  time 
of  the  inspection,  but  the  water  was  clear  and 
there  appeared  to  be  no  movement  of  fines  suspended 
in  the  water  associated  with  this  flow. 

Along  the  left  side  of  the  dam,  near  the 
spillway  channel,  there  was  a  small  wet  area, 
near  the  end  of  the  11  foot  high  masonry  re¬ 
taining  wall,  which  is  located  at  the  bottom  of 
the  stairs  leading  down  from  the  foot  bridge, 
which  may  indicate  seepage  along  that  wall. 

There  appeared  to  be  a  slight  amount  of  water 
flow  from  the  junction  of  the  end  of  the  wall  and 
the  embankment. 

A  chamber  3  feet  square  by  6  feet  deep  was 
located  approximately  10  feet  north  of  the  end  of 
this  retaining  wall.  An  18-inch  diameter  pipe 
enters  this  chamber  from  the  east.  Due  to  the 
profuse  growth  of  extensive  vegetation,  the  size 
of  the  outlet  on  the  west  side  of  the  chamber  was 
not  identified,  but  was  noted  to  be  rectangular 
in  shape. 

An  opening  3  feet  high  by  4  feet  wide  was 
observed  in  the  downstream  channel  training  wall. 
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The  chamber  is  approximately  8  feet  west  of  the 
training  wall.  Approximately  15  feet  north  of 
the  chamber,  in  a  direction  parallel  to  the 
downstream  channel,  a  large  wet  zone  approxi¬ 
mately  10  feet  long  and  5  feet  wide  was  observed. 
There  was  no  apparent  flow  from  this  area. 

The  downstream  end  of  the  downstream  train¬ 
ing  wall  on  the  left  side  of  the  channel  has  been 
broken  due  to  the  uprooting  of  a  If-rge  tree  which 
has  fallen  across  the  spillway  channel  at  this 
location.  A  seep  was  apparent  in  the  cavity 
formed  by  the  uprooted  tree.  Along  the  toe  of 
both  the  right  and  left  training  walls,  there  is 
evidence  of  both  seepage  and  iron  staining  at  or 
slightly  above  the  elevation  of  the  tailwater  in 
the  spillway  channel.  Host  of  the  mortar  between 
the  stone  masonry  has  been  eroded,  and  there  is 
evidence  of  relative  displacement, 
c.  Appurtenant  Structures:  Seepage  was  observed 
emanating  from  a  joint  in  the  right  spillway 
abutment  just  upstream  from  the  footbridge  approxi¬ 
mately  35  feet  down  from  the  dam  crest.  Seepage 
was  also  observed  along  the  base  of  contact  of 
the  right  and  left  spillway  abutment  with  the 
channel  floor.  Extensive  iron  staining  is  evi- 
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deat.  Some  dislodgement  of  stones  had  apparently 
occurred  in  the  downstream  training  walls  and 
retaining  walls. 

d.  Reservoir  Area;  Banks  of  the  reservoir  appear  to 
be  moderate  in  slope  and  overgrown  with  vegetation. 
No  bedrock  was  observed.  The  heavy  growth  of 
vegetation  should  preclude  slides  or  sloughs  and 
resulting  sedimentation.  However,  this  vegetation 
should  be  monitored  to  insure  that  wind  felled 
trees  not  clog  the  spillway  or  downstream  channels 
causing  unnecessary  "localized"  flooding  and 
debris  build-up. 

e.  Downstream  Channel;  Brush,  trees  and  miscellaneous 
debris  were  observed  in  spillway  discharge  channel. 
Some  masonry  had  fallen  into  the  channel,  at  the 
end  of  the  left  training  wall  as  the  result  of 

the  uprooting  of  a  large  tree. 

3.2  EVALUATION 

Visual  observations  made  during  the  course  of  the 
inspection  indicated  several  serious  conditions  that 
require  attention..  Several  of  the  deficiencies  observed 
and  discussed  above  require  attention  and  should  be 
corrected  before  further  deterioration  develops  a 
hazardous  condition.  Recommended  measures  are  discussed 
in  Section  7.  In  general,  the  visual  inspection 
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indicates  that  the  dam  is  in  POOR  condition  and  the 
maintenance  of  the  Dam  and  its  appurtenances  has  been 
seriously  neglected. 
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SECTION  4 


OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

a  Normal  Operating  Procedures;  Higgaaum  Reservoir 
is  used  for  recreational  purposes  and  regulation 
of  the  water  level  does  not  occur.  The  water 
surface  elevation  is  controlled  generally  by  weir 
flow  over  the  spillway. 

b.  Emergency  Operating  Procedures;  The  Hartford 

office  of  the  Department  of  Environmental  Protection 
notifies  their  Region  3  Headquarters  in  Marlborough, 
Connecticut  when  storm  warnings  are  in  effect. 
Higganum  Reservoir  is  monitored  by  the  D.E.P. 
personnel  assigned  to  this  region. 

Any  emergency  action  required  would  be  directed 
from  the  Hartford  office.  These  directives  would 
include  operation  of  the  outlet  gate  or  notification 
of  authorities  for  alert  situations  or  evacuation. 
Emergency  operating  procedures'  are  not  posted. 

Keys  for  the  gatehouse  and  operating  handle  for 
the  gate  lift  mechanism  are  stored  at  the  Region 
3  (area  2)  D.E.P.  office  at  the  Cockaponset  State 
Forest. 
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4.2  MAINTENANCE  OF  DAM 


Removal  of  brush  on  the  dam  embaakmeut  was  report¬ 
edly  last  performed  in  1972.  Brush  cutting  at  that 
time  was  apparently  confined  to  the  crest  and  upstream 
slopes  since  the  downstream  slope  is  heavily 
overgrown. 

Correspondence  indicates  that  brush  cutting  on 
the  downstream  slope  last  occurred  in  1958. 

There  is  no  regular  maintenance  program  for  the 
embankment . 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

All  gate  operations  at  the  dam  are  directed  by 
the  Hartford  office  of  the  Department  of  Environmental 
Protection  (D.E.P.).  The  gate,  reportedly,  has  not 
been  operated  since  1972.  An  operational  check  of  the 
gate  was  performed  at  the  time  of  the  visual  inspection 
and  the  mechanism  and  gate  functioned  satisfactorily. 
The  gatehouse  and  lift  mechanism  appeared  to  be  in 
good  condition. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEMS  IN  EFFECT 

There  is  no  formal  warning  system  at  the  Higganum 
Reservoir  Dam.  If  emergency  action  or  an  alert  for 
the  Village  of  Higganum  was  required,  the  State  Police 
would  be  notified  by  the  Department  of  Environmental 
Protection. 
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It  is  imperative  that  a  well  organized,  formal 
emergency  action  plan  be  developed  and  posted  for  the 
operating  personnel  responsible  for  the  dam. 

4.5  EVALUATION 

The  dam  embankment  has  been  seriously  neglected. 
Routine  scheduled  maintenance  and  inspection  programs 
are  not  in  evidence.  A  formal  emergency  action  plan 
for  expedient  action  or  notification  and  evacuation  of 
downstream  areas  has  not  been  developed. 


SECTION  5 


HYDRAULIC/HYDROLOGIC 

5.1  EVALUATION  OF  FEATURES 

a.  Design  Data:  No  specific  design  data  is  avail¬ 
able  for  Higganuffi  Reservoir  Dam.  In  lieu  of 
existing  design  information,  the  USGS  topographic 
mapping  (Haddam  quadrangle  -  scale  1"  =  2000') 
was  used  to  develop  hydrologic  parameters  such  as 
drainage  area,  basin  slope,  reservoir  surface 
area,  runoff  characteristics  and  time  of  concentra¬ 
tion.  Inflow  and  outflow  discharges  were  developed 
using  the  Corps  of  Engineers'  criteria  assuming 
the  initial  reservoir  level  at  the  spillway  crest 
elevation  (see  Appendix  D).  The  "Test  Flood" 
discharge ^equal  to  the  Probable  Maximum  Flood 
(PHF)  was  determined  to  be  1750  csm,  which  represents 
11774  cfs  for  a  drainage  area  of  6.73  square 
miles.  Surcharge  storage  was  approximated  assuming 
that  the  surface  area  remained  constant  above  the 
spillway  crest. 

Elevation-storage  relationships  for  the 
reservoir  were  also  estimated.  Some  hydraulic 
design  data  was  obtained  and/or  confirmed  by  a 
limited  field  survey  at  the  time  of  the  visual 
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along  the  right-side,  downstream  toe  of  the 
embankment . 

2.  Extremely  steep  downstream  slope  of  the 
embankment  (1.5H :1.0V)  estimated. 

3.  Intense  and  large  growth  of  trees  and  brush 
and  trees  on  downstream  slopes. 

4.  Populated  areas  located  just  downstream. 

5.  Seepage  through  the  joints  of  the  stone 
masonry  spillway. 

d.  Overtopping  Potential:  The  spillway  is  hydrauli¬ 
cally  inadequate  to  pass  the  "test  flood"  (PMF) . 
The  test  flood  would  overtop  the  dam  approximately 
2.14  feet.  The  inflow  and  outflow  discharge 
values  for  the  test  flood  are  11774  and  11742  cfs 
respectively,  indicating  that  the  reservoir  has 
negligible  surcharge  storage  capacity.  The 
calculated  maximum  outflow  discharge  of  the 
spillway  if  5710  cfs  which  represents  48.6%  of 
the  test  flood  discharge.  For  more  data  including 
the  spillway  rating  curve,  see  Appendix  D.  The 
footbridge  located  just  downstream  from  the 
spillway  does  not  affect  the  discharge  outflows 
from  the  spillway  or  over  the  top  of  the  dam. 

e.  Dam  Failure  Analysis:  The  calculated  dam  failurr 
discharge  of  69276  cfs,  assuming  an  impounded 
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water  level  at  the  top  of  the  dam  (See  Appendix 
D)  will  produce  an  approximate  water  surface  of 
elevation  84.0  immediately  downstream  from  the 
dam.  This  discharge  will  raise  the  water  surface 
approximately  20  feet  above  the  depth  existing 
just  prior  to  failure  when  the  discharge  is  5710 
cfs.  Normal  uniform  flow  will  occur  approximately 
10,000  feet  downstream  from  the  dam  and  produce  a 
depth  of  flow  equal  to  6.3  feet.  The  probable 
consequences  of  the  dam  failure,  determination  of 
hazard  classification  and  additional  details  of 
the  dam  failure  profile  are  included  in  Appendix 


storage  is  allowed  to  overtop  the  daa  when  exceeding  the  spillway  capacity. 


SECTION  6 


STRUCTURAL  STABILITY 
6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations:  There  were  several  signs  of 
structural  distress  evident  during  the  visual 
inspection  that  are  discussed  in  various  sections 
of  this  report  (seepage,  trespassing,  erosion, 
vegetation  and  tree  growth,  etc.)  and  recoimnended 
actions  are  in  Section  7.2. 

b.  Design  and  Construction  Data;  No  such  data  is 
available  with  regard  to  the  original  construction 
and  an  evaluation  cannot  be  made. 

c.  Operating  Records;  None 

d.  Post-construction  Changes 

Based  on  the  visual  inspection  and  a  review  of 
the  documentation  previously  cited,  a  new  gate¬ 
house  has  been  constructed  on  the  upstream  slope 
of  the  right  embanlcment  and  a  new  36-inch  dia¬ 
meter  concrete  pipe  outlet  conduit  installed.  It 
appears  that  a  conduit  which  passed  underneath 
the  left  side  of  the  dam  may  have  been  plugged  at 
some  time  in  the  past.  The  embankment  was  ap¬ 
parently  raised  3  feet  to  provide  additional  free 
board.  In  addition,  the  upstream  slopes  were 
flattened  to  approximately  3.0H:1.0V,  and  riprap 
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placed  along  most  of  the  upstream  face  of  the  dam 
at  the  normal  water  level.  No  other  major  post¬ 
construction  changes  are  known  or  evident, 
e.  Seismic  Stability 

The  dam  is  located  in  seismic  zone  No.  1  and, 
in  accordance  with  recommended  Phase  I  guidelines, 
does  not  warrant  seismic  analysis. 
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SECTION  7 


ASSESSMENT.  RECOMMENDATIONS  &  REMEDIAL  MEASURES 
7.1  DAM  ASSESSMENT 

a.  Coadition:  Based  on  the  visual  inspection, 
records  available  of  the  site  and  past  opera¬ 
tional  performance,  the  dam  is  judged  to  be  in 
POOR  condition.  A  review  of  the  limited  data 
available  reveals  that  there  are  areas  of  concern 
which  must  be  corrected  in  order  to  assure  the 
long  term  performance  of  this  dam.  These  concerns 
are  as  follows: 

1.  Significant  seepage  was  observed  exiting 

from  several  locations  along  the  downstream 
toe  of  the  dam  and  from  the  abutments  in  the 
areas  outlined  below. 

(a)  A  large  area  of  apparent  seepage  along 
the  downstream  toe  of  the  right  side  of 
the  dam. 

(b)  Two  areas  of  seepage  near  the  masonry 
retaining  wall  perpendicular  to  the 
spillway  channel  on  the  left  side  of 
the  dam. 

(c)  Seepage  flowing  from  the  joints  of  the 
spillway  abutments  adjacent  to  the  foot 
bridge  about  25  feet  from  the  crest. 
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Seepage  was  also  present  along  the 
contact  of  the  abutments  and  the  spill¬ 
way  channel.  Although  these  seepage 
conditions  may  have  been  occurring  for 
many  years,  continued  seepage  aggravated 
by  any  rise  in  the  water  level  behind 
this  dam  may,  over  a  period  of  time, 
lead  to  internal  erosion  in  the  dam. 

2.  Heavy  tree  growth  is  present  on  the  down¬ 
stream  slope  and  trees  and  shrubs  also  occur 
on  the  crest  and  upstream  slope.  Some  trees, 
particularly  on  the  downstream  slope,  are  of 
sufficient  size  (24-inch  diameter) ,  that 
should  they  be  uprooted  in  a  storm,  the 
'  embankment  would  be  seriously  weakened.  In 
addition,  the  roots  of  dead  trees  and  stumps 
on  both  the  upstream  and  downstream  dam 
slopes  continuously  rot  and  form  increas¬ 
ingly  dangerous  discontinuities  in  the 
embankment  where  seepage  and  erosion  may 
concentrate.  These  stumps  should  be  given 
special  attention  during  future  inspections 
to  monitor  any  signs  of  developing  seepage, 
until  a  program  for  their  subsequent  removal 
has  been  developed.  It  is  particularly 
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importaat  that  embaakmeat  slopes  be  well 
maiatained  ia  order  that  inspectors  can 
closely  discern  changes  that  may  occur. 

3.  Trespassing  has  caused  gullying  on  the 

downstream  slope  and  the  grass  cover  on  the 
dam  crest  has  been  worn  thin  in  many  places. 
Erosion  has  also  occurred  on  the  southern 
end  of  the  dike.  Riprap  at  the  waterline  on 
the  upstream  slope  is  generally  in  poor 
condition. 

A.  The  spillway  capacity  does  not  satisfy  the 
screening  criteria  established  by  the  Corps 
of  Engineers  for  the  Test  Flood.  The  adopted 
test  flood  (Probable  Maximum  Flood)  overtops 
this  dam. 

5.  There  is  no  proper  and  regular  maintenance 
and  inspection  program  for  the  dam,  nor  is 
there  a  formal  warning  system  for  emergency 
situations. 

b.  Adequacy  The  lack  of  in  depth  engineering  data 
did  not  allow  for  a  definitive  review.  Therefore, 
the  adequacy  of  this  dam  could  not  be  assessed 
from  the  standpoint  of  reviewing  design  and 
construction  data,  but  is  based  primarily  on 
visual  inspection,  past  performance  history  and 
sound  engineering  judgment. 
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c. 


Urgency:  It  is  considered  imperative  that  a 
program  of  24-hour  surveillance  be  initiated 
immediately  during  periods  of  high-intensity 
rainfall.  In  addition,  on  a  weekly  basis,  the 
toe  of  the  dam  should  be  inspected  to  observe  any 
change  in  volume,  turbidity  or  extent  of  seepage. 
Other  recommendations  listed  below  should  be 
implemented  within  one  year  of  receipt  of  this 
Phase  1  Inspection  Report, 
d.  Need  for  Additional  Investigation:  There  is  no 
evidence  that  formal  engineering  analyses  were 
ever  performed  for  this  dam.  The  visual  inspec¬ 
tion  and  operational  history  indicate  that  at¬ 
tention  should  be  given  to  the  collection  of 
current  data  in  order  that  the  recommendations 
listed  below  may  be  implemented. 

7.2  RECOMMENDATIONS 

Engage  the  services  of  an  engineer  experienced  in  the 
design  of  earth  dams  to  accomplish  these  recommendations. 

1.  Institute  immediately  a  program  of  moni¬ 
toring  seepage  and  a  program  of  24-hour 
surveillance  during  periods  of  high-intensity 
rainfall. 

Examine  the  present  seepage  emanating 
from  the  downstream  toe  and  design  a  system 
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for  collection  and  monitoring  this  flow  in 
order  that  changes  in  flow  quantity  and 
sediment  transport  can  be  detected. 

2.  Investigate  the  cause  and  correct  the  sur¬ 
face  erosion  occurring  along  the  upstream 
shoreline  as  well  as  correcting  and  institu¬ 
ting  measures  to  prevent  further  erosion 
caused  by  trespassing. 

3.  Redesign  and  reconstruct  the  dam  to  provide 
adequate  spillway  capacity,  surcharge  stor¬ 
age  capability,  freeboard,  slope  protection 
and  outlet  works  capacity  using  current 
hydraulic  criteria. 

4.  Analyze  the  structural  stability  of  the  dam 
embankment  and  spillway. 

5.  Implement  immediately  a  limited  subsurface 
boring  and  testing  program  to  accomplish  the 
above  items. 

7.3.  REMEDIAL  MEASURES 

a.  Operating  and  Maintenance  Procedures;  Although 

the  dam  has  had  some  maintenance,  it  is  considered 

essential  that  the  following  items  be  accomplished: 

1.  Develop  and  commence  a  regular  maintenance 
inspection  schedule  for  the  facility. 
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Incorporate  in  the  above  program  monitoring 
of  the  seepage  and  examination  of  the  tree 
stumps  on  the  slopes.  Once  a  procedure  has 
been  developed  for  the  removal  of  existing 
trees,  rotting  stumps  and  roots,  incorporate 
this  procedure  into  the  regular  maintenance 
program. 

Develop  a  system  for  the  recording  of  data 
with  regard  to  items  such  as:  water  levels, 
discharges,  time  and  drawdown  to  assist 
those  responsible  for  the  monitoring  of  the 
structure. 

Prepare  an  "Emergency  Action  Plan"  to  pre¬ 
vent  or  minimize  the  failure  of  the  dam, 
listing  the  expedient  action  to  be  taken  and 
the  authorities  to  be  contacted.  The  owner 
should  develop  a  warning  system  with  local 
authorities  for  alerting  downstream  residents 
in  case  of  emergency. 

Develop  and  implement  a  proper  maintenance 
program  for  care  of  the  slopes,  removal  of 
vegetation  and  debris  from  the  downstream 
channel.  The  crest,  upstream  slope,  and 
downstream  slope,  and  an  area  up  to  50  feet 
downstream  of  the  dam  should  be  maintained 
free  of  trees  and  brush. 

Continue  the'  technical  periodic  inspection 
of  this  facility  on  an  annual  frequency. 


7.4.  ALTERNATIVES :  As  an  alternate  to  the  immediate 
commencement  of  studies  to  upgrade  the  structure 
Higganum  Reservoir  water  surface  levels  should  be 
lowered  and  maintained  at  a  level  well  below  the 
spillway  crest.  That  reduced  level  should  be  con¬ 
trolled  to  provide  storage  for  storm  events.  This 
measure  is  not  considered  to  be  a  long  term  solution, 
however,  in  view  of  the  relatively  small  reservoir 
capacity  as  compared  to  the  drainage  area.  Relatively 
frequent  storm  events,  with  an  effective  rainfall  of 
only  1.35  inches  falling  on  the  6.73  square  mile 
catchment  area,  will  fill  the  reservoir  capacity  (486 
Ac. -ft)  quite  rapidly. 
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VISUAL  INSPECTION  CHECK  LIST 


VISUAL  INSPECTION  CHECK  LIST 
PARTY  ORGANIZATION 


PROJECT  HI gginuw  Reservoir  Dam 
Haddam,  CT 


date  24  July  78 
0900-1600 


WEATHER  Clear 


W.S.ELEV. 


PARTY: 


S.  Khanna-  CEK 


R.  Murdock-  GEI 


J.  Engels  -  GEI 


V>  Galgowski  -  CT  PEP 


R.  Broiwi  -  CEM 


R.  Altomare  -  CT  OEP 


R.  Valles  -CEM 


C.  Berger  -  CT  DEP 


PROJECT  FEATURE 

Party  cont. _ 

.  Berry  -  CT  OEP 


INSPECTED  BY 


REMARKS 


R.  HarloM  -  CT  DEP 


Note:  A  second  Inspection  was  made  on  4  Aug  78 


PERIODIC  INSPECTION  CHECK  LIST 


AREA  EVALUATED 


CONDITION 


DAM  EMBANKMENT 


Crest  Elevation 


Varies  -  102  to  106 


Current  Pool  Elevation 


At  crest  of  spillway  96.56 


Maximum  Impoun&aent  to  Date 


Surface  Cracks 


None  observed 


Pavoient  Condition 


Movement  or  Settlement  of  Crest 


None  observed 


Lateral  Movement 


None  observed 


Vertical  Alignment  ) 

Horizontal  Alignment  i 

Condition  at  Abutment  and  at  Concrete 
and  Stone  Masonry  Structures 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

Trespassing  on  Slopes 


Sloughing  or  Erosion  of  Slopes  or 
Abutements 


No  deviations  observed. 

Observation  difficult  due  to  brush 
growth. 

Good,  some  surface  erosion  near  upstream 
training  wall,  left  side 

Some  cracking  and  dislodgement  of  stone 
and  concrete  training  walls. 

Large  erosion  channel  from  crest  to 
downstream  toe,  Sta.  5+60 

Considerable  erosion  on  upstream  slopes 
on  both  the  rt.  and  It.  sides  of  embank¬ 
ment. 


Bock  Slope  Protection  -  Riprap  Failures  Many  windows  evident  in  riprap 


Unusual  Movement  or  Cracking  at  or  near 

Toes 


None  observed 


unusual  Embankment  or  Downstream 
Seepage 


Seepage  evident  along  the  entire  length 
of  right  side  of  embankment  at  toe  euid 
partway  up  slope.  Some  seepage  along  toe 
and  slope  of  left  embankment. 


Piping  tv  Bolls 


tone  observed 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Higganum  Reservoir  Dam 


INSPECTOR 


DISCIPLINE 


INSPECTOR 


tC 


AREA  EVALUATED 


^  Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  Systems 
Vegetation 


DISCIPLINE 


None  observed 


None  observed 


None  observed 


CONDITION 


Extensive  vegetation  ud  trees  to  2  ft. 
diameter  on  both  upstream  emd  downstream 
slopes 
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PERIODIC  INSPECTION  CHECK  LIST 


PROJECT 


DATE 


INSPECTOR 


DISCIPLINE 


INSPECTOR 


DISCIPLINE 


AREA  EVALUATED 


CONDITION 


DIKE  EMBANKMENT 


PERIODIC  INSPECTION  CHECK  LIST 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  INTAKE  CHANNEL  AND 


INTAKE  STRUCTURE 


a.  Approach  Channel 

Slope  Conditions 
Bottom  Conditions 
Rock  Slides  or  Falls 
Log  Boom 
Debris 

Condition  of  Concrete  Lining 
Drad.ns  or  weep  Holes 

b.  Intake  Stinicture 

Condition  of  Concrete 
Stop  Logs  and  Slots 


Natural  bed  straight  approach 
Not  observable  (underwater) 
Not  observable  (underwater) 


Not  observable  (underwater) 


Not  observedsle,  underwater 
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PERIODIC  INSPECTION  CHECK  LIST 


PROJECT 
INSPECTOR 
INSPECTOR 

AREA  EVALUATED 

OOTXET  WORKS  -  GATE  HOUSE 

a.  Concrete  and  Structural 

General  Condition 
Condition  of  Joints 
SpaU.llng 

Visible  Reinforcing 
Rusting  or  Staining  of  Concrete 
Any  Seepage  or  Efflorescence 
Joint  Alignment 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 

Cracks 

Rusting  or  Corrosion  of  Steel 

b.  Mechanical  and  Electrical 


DATE  oi.  .T»Ty  1978 _ 

DISCIPLINE  _ 

DISCIPLINE  _ 

CONDITION 

Concrete  block  structure  on  concrete 
foundation.  Concrete  roof  slab. 

Good 

Satisfactory 
None  observed 
Yes  -  on  roof  slab 
Yes  -  on  roof  slab 
None  observed 
Good 

Not  observable 

None  observed 

Exposed  reinforcing  on  roof  slab  comers 
emd  edges. 

Manually  operated  vertical  hoist  gate 
mechanism.  Mechanism  in  good  working 
condition. 

Gatehouse  is  kept  locked.  Operation  handl< 
for  mechanism  and  key  for  gatehouse  are 
at  D.E.P.  office  Region  3,  Area  2  (Cock- 
aponset) 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Hlgganum  Reservoir  Dam 

DATE  24  Julv  1973 

INSPECTOR 

DISCIPLINE 

INSPECTOR 

DISCIPLINE 

AREA  EVALUATED 

CONDITION 

ODTLET  WORKS  -  TRANSITION  AND  CONDUIT 

General  Condition  of  Concrete 

Mot  observzible 

Rust  or  Staining  on  Concrete 
Sp2DLllng 

Erosion  or  Cavitation 
Cracking 

Alignment  of  Monoliths 
Alignment  of  Joints 
Numbering  of  Monoliths 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Higyamim  y  nam 

INSPECTOR  _ 

INSPECTOR  _ 


DATE  24  July  1978 

DISCIPLINE  _ 

DISCIPLINE  _ 


AREA  evaluated 

OOTLET  WORKS  -  OUTLET  STRPCTURE  AND 
OUTLET  CHANNEL 

General  Condition  of  Stone  Masonry 

'  Rust  or  Stedjilng 
Spalling 

Erosion  or  Cavitation 
Visible  Reinforcing 
Any  Seepage 
Condition  at  Joints 
Drain  holes 
Channel 

Loose  Rock  or  Trees  Overhanging 
Channel 

Condition  of  Discharge  Channel 


CONDITION 


See  note  below* 


Fair  -  scsne  debris  visible  Inside 
conduit 

N.A. 

None  observed 
None  observed 
N.A. 

Seepage  observed 

Leaking  -  nay  be  In  poor  condition 
None  observed 

Outlet  ch£uwel  for  outlet  works  is  the 
same  as  for  spillway.  See  notes  for 
spillway  discharge  channel 


*Outlet  consists  of  a  clrculeu:  conduit 
transitioned  to  rectangular  section 
at  the  downstream  opening.  Transition 
from  circular  to  rectangular  section 
Is  abrupt  and  occurs  within  a  few  feet 
of  the  downstream  opening. 


PERIODIC  INSPECTION  CHECK  LIST 

PROJECT  Hiaaanuin  Reservoir  Dam 

DATE  24  .Tilly  l‘17ft 

INSPECTOR 

DISCIPLINE 

INSPECTOR 

DISCIPLINE 

_ 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 
AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

Strsdght,  stony  bed 

General  Condition 

Good 

Loose  Rock  Overhanging  Channel 

None 

Trees  Overhanging  Channel 

None 

Floor  of  Approach  Chamnel 

Stony  bed 

b.  Weir 

Semlclrculeu:,  broad  crest  overflow, 
uncontrolled  weir.  D.S.  face  stepped. 

The  D.S.  face  appeeurs  to  have  a  plaster 
coating  of  black  color.  It  nay  be 
either  asphaltic  or  cement  grout. 

General  Condition  of  Stone  Masonry 

Fair  to  good 

Rust  or  Staining 

Staining  noted 

Spalling 

N.A. 

Any  Visible  ReinforcdLng 

N.A. 

Any  Seepage  or  Efflorescence 

Seepage  noted  at  veurlous  heights  through¬ 
out  the  stone  masonry  joints 

Drain  Holes 

None 

b'  Training  Walls 

General  Condition 

Fair  to  good  with  cracks  in  stone 
masonry  joints.  Joints  recently  grouted. 
Cracks  aire  through  new  grout. 

Staining 

Yes 

Spalling 

None  obsctrved 

Any  Seepage  at  Efflorescence 

Seepage  and  efflorescence  observed  in  both 
left  and  right  walls 

Drain  holes 

None  observed 

A-9 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Hiqoamuni  Reservoir  Dam _  DATE 

INSPECTOR  _  DISCIPLINE 

INSPECTOR  _  DISCIPLINE 


AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 

AND  DISCHARGE  CHANNELS 

a. 

^proach  Channel 

Straight,  stony  bed 

General  Condition 

Good 

Loose  Rock  Overhanging  Chauinel 

None 

Trees  Overhanging  Channel 

None 

Floor  of  Approach  Channel 

Stony  bed 

b. 

Weir 

Semicircular,  broad  crest  overflow, 
uncontrolled  weir.  D.S.  face  stepped. 

The  D.S.  face  appears  to  have  a  plaster 
coating  of  black  color.  It  may  be 
either  aisphaltlc  or  cement  grout. 

General  Condition  of  Stone  Masonry 

Fair  to  good 

Rust  or  Staining 

Staining  noted 

Spalling 

N.A. 

Any  Visible  Reinforcing 

N.A. 

Any  Seepage  or  Efflorescence 

Seepage  noted  at  veurlous  heights  through¬ 
out  the  stone  masoiury  joints 

Drain  Holes 

None 

b* 

Training  Walls 

General  Condition 

Fair  to  good  with  cracks  in  stone 
masonry  joints.  Joints  recently  grouted. 
Cracks  are  through  new  grout. 

Staining 

Yes 

Spalling 

None  observed 

Any  Seepage  at  Efflorescence 

Seepage  wd  efflorescence  observed  In  both 
left  and  right  walls 

Drain  holes 

None  observed 

A-9 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Hl^gwun  Reservoir  Dam 

DATE  24  Jnly  1 ‘57R 

INSPECTOR 

DISCIPLINE 

INSPECTOR 

DISCIPLINE 

_ _ _ _ 

AREA  EVALUATED 

CONDITION 

OOTLET  WORKS  •  SPILLWAY  WEIR,  APPROACH 

AND  DISCHARGE  CHANNELS  (cont.) 

c.  Discharge  Channel 

Rectangular  stone  masonry  channel. 

General  Condition 

Poor,  obstructed  by  trees  and  debris. 

Loose  Rock  Overhanging  Channel 

None 

Trees  Overhanging  Channel 

Many 

Floor  of  Channel 

Stony  floor  obstructed  by  loose  stones 
and  fallen  trees 

Other  Obstructions 

Stone  arch  bridge  with  semicircular 
opening  immediately  D.S.  of  spillway. 
Height  of  opening  is  30  ft.,  chord  at 
bed  of  channel  is  40  ft.  Bridge  is  10 
ft.  from  US  face  to  DS  face. 

PERIODIC  INSPECTION  CHECK  LIST 


project  Higganum  Reservoir  Dam _  DATE  24  July  1978 


INSPECTOR  _  DISCIPLINE 


inspector  _  DISCIPLINE 


AREA  EVALUATED 


CONDITION 


OOTIgT  WORKS  -  SERVICE  BRIDGE 


Small  slaJ)  linking  left  dam  embankment 
to  gatehouse.  Generally  in  good  con¬ 
dition,  crack  noted  at  junction  with 
gatehouse . 


a.  Super  Structure 

Bearings 
Anchor  Bolts 
Bridge  Seat 
longitudinal  Members 
Under  Side  of  Deck 
Secondary  Bracing 
Deck 

Drainage  System 
Ballings 

E]Q>anslon  Joints 
Paint 

b.  Abutment  s  Piers 

General  Condition  of  Concrete 
Allgxanent  of  Abutment 
Approach  to  Bridge 


Condition  of  Seat  fi  Backwall 


APPENDIX  B 


Listing  of  Locations  for  Available  Corres 
pondence  Data 

Copies  of  Past  Inspection  Reports 
Plans,  Sections,  Details 


APPENDIX  B-1 


Records  consisting  of  specifications,  memoranda,  draw¬ 
ings,  inspections  and  reports  (about  200  items)  which 
relate  to  maintenance  since  1958  are  on  file  at: 

Department  of  Environmental  Protection 
State  of  Connecticut 
State  Office  Building 
Hartford,  Connecticut  06115 
Attention:  Mr.  Victor  Galgowski 
Dam  Safety  Engineer 
Water  and  Related  Resources 

And:  Mr.  William  Miller 

Director 

Parks  and  Recreation 


APPENDIX  B-  2 


Selected  inspection  reports: 

1.  23  Jan  58,  George  Douglass  to  E.P.  Bronson,  Sup.  of 
State  Parks,  State  of  CT. 

2.  31  Mar  58,  Henry  Wolcott  Buck  to  Water  Resources 
Conmission,  State  of  CT. 

3.  18  Aug  59,  Henry  Wolcott  Buck  to  Water  Resources 
Commission,  State  of  CT. 

4.  27  Har  58  through  10  Jul  6l  twenty-two  inspections  by 
Henry  Wolcott  Buck  to  Water  Resources  Commission, 

State  of  CT. 

5.  17  Jul  63,  William  P.  Sanders,  Engineer-Geologist 
Water  Resources,  to  William  S.  Wise,  Director,  Water 
Resources  State  of  CT. 

6.  10  Nov  64,  B.H.  Palmer  to  Milton  Case,  D.P.W.,  State 
of  CT. 

7.  23  Nov  64  John  J.  Curry,  Chief  Engineer,  Water  Re¬ 
sources  to  Timothy  J.  Murphy,  Jr.  Commis.  D.P.W.  State 
of  CT. 

8.  9  Feb  65,  William  P.  Sander,  Geologist,  to  file.  Water 
Resources  Commission,  State  of  CT. 

9.  25  Aug  66,  James  A.  Thompson,  Buck  &  Buck  Engineers, 
to  William  H.  O'Brien  III,  Water  Resources  CoHmission, 
State  of  CT. 

10.  18  Oct  68,  B.H.  Palmer  to  Hr.  Warner,  D.P.W.  State  ot 
CT. 

11.  Several  dates  to  27  Oct  77  -  State  of  CT  inventory 
she6t  listing  various  inspections. 


Pun  «fo  Ml 


INTBROEPARTMENT  MAIL. 


Mr.  S«  P.  Barauoa,  3np«rist«&d«st  of  I^Sr^^arks 


<3oori»  Doaglaoi 


aVAilTMIMT 


EzaGAsnH  asssavoia 


“3&Bar7  23,  195a 


r'  -S 


I  C<i^l7l2:g  vltb  Toor  IsstruetloBS  of  Jaanarr  21,  -195a, 

»  Qa  JaaaaXT  22,  1953,  Ur*  Hartla  aad  Z  aada  as  Isspae-tlaa  of  tha  daa 

^  at  Bgaana  Baaarrolr.  la  far  as  va  %iara  ahla  to  datasstisa,  tlaara  ara  ao 
l^datailad  plass  of  tha  daa  aztaat,  Shara  asa  sa-raral  saapac*  poista  la  tha 
'  stooa  -work  oa  both  alias  balov’tfaa  spl2l'ua7. 

Iteoa  tba  lafotaatloa  aa  obtaiaad  froa  Hr,  luvtaajF,  foxaarl^ 

—  aaa  for  Qrkll,  Zae«,  ttara  ara  tao  gatas  la  daa;  oea,  a  fata  Tslaa, 

i 

-  aad  ona,  Drav  Qata,  Zba  gata  Talaa  la  on  tha  2  ft.  pan  ataek  to 

tha  MUX.  This  plpa  la  now  brokaa,  aad  aa  tha  Stata  haa  ao  saapocoslhllltT' 
aceordlag  to  oar  fiaad  (H.L.H.  Tol.  33  Pagaa  211->2I3)  to‘  fttxmah  vatar  to 

^  asj  of  tha  partlaa  new  or  foxsarlx  eoacagnad  vitk  said  Uaa,  it  voald  ba 
vail  to  ping  ttHa  opaalag  aad  raaora  tha  Taira  ahleh  has  baoa  sproag  aad 
^  ttarafora  laaks.  Iboot  30  ft*  balov  thm  splUuar,  thara  il  a  2  ft*  sqoara 
opaalag  ahleh  la  si^poaod  to  eoanaet  vlth  a  blew  out  prassora  plag  la  tha 
paaatoek*  Vatar  la  laalrtng  throat  this  tha  Zlaa 

eara  this  laak). 

Sha  drav  gata  la  eoanaetad  alth  a  ft*  sqoara  opaalag  throogh  tha 
^  apllluar  aad  la  hald  la  plaea  b7  tha  prassora  head*  Zo  opaa  tiila  gata 

with  tha  poad  foil.  It  la  aaeaaaarT-  to  Jack  tha  gata  opaa  tsm.  tha  dowastraaa 
alda  braaklag  tb»  seal,  as  otharwlaa  tha  haad  works  aad  liSkaga  la  aot 


haaTT-  aaoo^  to  drav  tha  gate*  Va  ara  lafoiaad  that  arwa  wi-ai  this  gata  opaa 
^  tha  drav  doaa  oa  tha  poad  la  slow  aseapt  dorlag  a  low  water  period* 


INTERDEPARTMENT  MAIL 


January  23 ^  1958 


WlUr.  Se  Pe  Bronson 

OCPAimsSNT  ^ 

G.  Dnnglflgs - 

1 

HIGGASDK  RgSEH70ia 


-  2  - 

r 

^  A  dlTferent  type  of  gate  should  be  installed  vhleh  would  perslt 
f  opening  and  easing  at  any  time  as,  under  existing  eireumstanees,  with  a 
^  10*  head  of  %rater  over  the  spillway  It  would  be  extremely  dlfflenlt  to 
f  opoix  this  gate. 


F 

L 


A  Stone  structure  should  be  built  from  the  top  of  the  existing  Shaft 
housing,  which  is  approximately  at  spillway  level  to  the  top  of  the  dan 
6  ft.  plus  or  minus,  a  stone  gate  house  should  be  constructed  enclosing 
tfae  gate  headworks  to  prevent  the  public  from  operating  the  gate  at  will. 


I 

C 

c 

I 

! 

.r 

;  i 


Tbm  pood  will  have  to.  be  drawn  to  permit  a  detailed  examination  of 
Hie  upstream  face  of  the  dam  before  recommendations  can  be  made  in  regard 
to  sealing  the  small  leaks  now  apparent. 

I  do  not  think  that  any  work  should  be  done  on  the  down  stream  side 
of  the  dan  which  would  change  in  any  way  the  attractiveness  of  this  rather 
unique  structure  with  its  horseshoe  shaped  spillway  and  true  arch  masonry 
Supported  walkway,  though  some  maintenance  work  is  indicated.  With  a  little 
work  in  the  wooded  ravine  below  the  dam  to  facilitate  the  of 

pictures,  this  area  could  well  become  one  of  our  better  knowhstate  parks. 


0.  Douglass 


BUCK  &  BUCK 

ENGINEERS 

650  MAIN  STREET  HARTFORD  3.  CONNECTICUT 


UrN'Iir  WOLCOTT  BUCK 


1958 

Stale  liater  Cizzi^ioj, 


Comm.  5713 


March  31,  1958 


Water  Resources  Commission 
317  State  Office  Builoino 
Hartford  15,  Connecticut 

Re:  State  Park  and  Forest  Commission 
Hisganum  Reservoir 
Haooam 

Gentlemen: 


We  have  reviewed  the  plans  submitted  with  the  foregoing  ap¬ 
plication,  HAVE  INSPECTED  THE  SITE  OF  THE  WORK,  AND  HAVE  COMPUTED 
THE  RUN-OFF  AND  DISCHARGE  CAPACITY.  IT  APPEARS  THAT  SOME  TIME  IN  THE 
PAST  THE  FREEBOARD  AT  THE  STRUCTURE  WAS  INCREASED  BY  ADDING  MASONRY 
WING  WALLS  approximately  3  FEET  HIGH,  RUNNING  BACK*  FROM  EACH  ABUTMENT 
INTO  THE  DYKE.  ThiS  ADDITIONAL  FREEBOARD  IS  NECESSARY  AND  THESE  WING 
WALLS  SHOULD  BE  REPAIRED  AND  THE  DYKE  THROUGHOUT*' |  TS  LENGTH  RAISEDVTO 
THEIR  ELEVATION.  ThE  DAM  HAS  AN  UPSTREAM  SLOPE  OF  1-l/2:1,  RATHER 
STEEP  IN  THIS  AREA  BUT  THERE  ARE  NO  INDICATIONS  OF  DISTRESS.  HOWEVER, 
THE  DAM  IS  COVERED  WITH  TREES,  MANY  OF  THEM  OF  LARGE  DIAMETER  AND 
ALTHOUGH  RECOGNIZING  THE  ESTHETIC  VALUE  OF  THIS  GROWTH,  WE  MUST  REC¬ 
OMMEND  AS  A  MATTER  OF  SAFETY  THAT  THE  TREES  BE  REMOVED  FROM  THE  DAM 
TOGETHER  WITH  THEIR  STUMPS  AND  ALL  LARGE  ROOTS.  OUR  EXPERIENCE  IN  THE 
PAST  HAS  SHOWN  THAT  MANY  FAILURES  HAVE  RESULTED  FROM  THE  UP-ROOTING  OF 
TREES  IN  DAMS.  WE  DO  NOT  FEEL  THAT  THE  FACT  THAT  THESE  TREES  HAVE 
WITHSTOOD  PREVIOUS  HURRICANES  IS  SUFFICIENT  JUSTIFICATION  FOR  WAIVING 
WHAT  IN  OUR  OPINION  IS  A  VERY  IMPORTANT  MATTER  CONSIDERING  THE  VULNER¬ 
ABILITY  OF  THE  0EVE4.0PMENT  IMMEDIATELY  DOWNSTREAM  IN  THE  CENTER  OF 
Hisganum. 


Subject  to  the  foregoing  exceptions  we  would  recommend  the 

ISSUANCE  OF  THE  CONSTRUCTION  PERMIT  IN  ACCORDANCE  WITH  THE  APPLICATIOI 

Sincerely  yours. 


inOOSTRlAL  ARCBITICTURB 


arRUCTORAL  AND  SANITARY  ENCINRERINC 


BUCK  &  BUCK 

ENGINEERS 

650  MAIN  STREET  HARTFORD  3.  CONNECTICUT 


State  Vilii  Stsflurtfs  C, 


XXN*T  WOLCOTT  BUCK 

Comm.  5713-9  August  18,  1959 


‘  Water  Resources  Commission 
317  State  Office  Building 
Hartford  15,  Connecticut 

Re;  State  Park  &.  Forest  Commission 
Higganum  Reservoir 
Hadoam 

Gentlemen; 

I  visited  the  above  project  yesterday  and  found 

THE  POND  FULL  TO  SPILLWAY  ELEVATION.  ThE  WORK  ON  THE  SPILL¬ 
WAY  IS  COMPLETED  AND  APPEARS  ENTIRELY  SATISFACTORY  EXCEPT 
FOR  A  FEW  MINOR  LEAKS  WHICH  WILL  CAUSE  NO  TROUBLE  DURING  THE 
PRESENT  WEATHER  BUT  WHICH  SHOULD  BE  REPAIRED  BEFORE  FREEZING. 

Nothing  has  been  done  to  stabilize  the  dykes  on 
THIS  PROJECT.  Referring  to  my  letter  of  November  5,  1958 

OUTLINING  MY  CONFERENCE  AT  THE  SITE  WITH  MR .  BRONSON  AND 

Mr.  Douglas,  in  the  third  paragraph  I  refer  in  some  detail 

TO  THE  PROCEDURES  WHICH  WERE  AGREED  UPON-FOR  THIS  WORK. 

At  THE  PRESENT  TIME,  THE  MAJORITY  OF  THE  TOP  SURFACE  OF 
THE  DYKE  IS  RAW  SAND,  ABO  THE  SLOPES  CONTAIN  PATCHES  OF 
RAW  EARTH  BUT  ARE  GENERALLY  COVERED  WITH  ANNUAL  WEEDS  TO¬ 
GETHER  WITH  A  LOT  OF  SPROUTS  FROM  THE  STUMPS  WHICH  APPAR¬ 
ENTLY  HAVE  NOT  DIED. 

I  CANNOT  RECOMMEND  ISSUING  A  CERTIFICATE  OF 
APPROVAL  ON  THIS  STRUCTURE  ONTIL  ADEQUATE  COVER  HAS  BEEN 
ESTABLISHED  ON  THE  EARTH  SECTIONS  OF  THIS  DAM,  THE  SLOPES 
OF  WHICH  ARE  VERY  STEEP. 


Sincerely  yours, 

Henry  Wolcott  Buck 


IIIBUSTIIAL  AICBITBCrOKS  •  STKDCTUBAL  AND  SANITAKT  ENCINEERIMC 
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Water  Resources  Comh. 


3 ''8  59  HWB 

8/17/59  HWB 

9/^ 6/5  9  HWB 
9/28/59  HWB 

10/20/59  HWB 

.  10-28-59  HWB 
8/15/60  H\^ 

9/13/60  HWB 

9/14/60  HWB 

10/22/60  HWB 

7/10/61 


Comm.  5713-9 
-  State  Park  i  Forest, 

H I SQANUM 


Joa  inspection. 

OVER  BOTH  PACES 
MY  last  visit. 


Walked  down  ano  inspected  the 
or  THE  OAM  IN  detail.  Nothino 
m  1 1  'SSil.W.B. 


SP  I L  LWA Y  AND  LOOKED 
HAS  SEEN  DONE  SINCE 


Site  INSPECTION.  Pond  is  pull.  There  are  a  pew  leaks.  Nothing  has 
BEEN  done  to  stabilize  ThE  EARTHWORK.  IT  IS  NOW  COVERED  IN  PART  BY 
WEEDS  AND  SHOOTS  PROM  THE  OLD  STUMPS  WHICH  ARE  NOT  DYING. 

AUaiSWH'*'^. 


Site  inspection.  Nothing  done  since  my  previous  inspection. 

ttPSl'nR.iB. 

Saw  Wise  and  Hupper.  They  reread  my  letter  eollowing  my  last  in¬ 
spection.  ToLO  them  nothing  had  been  done  and  I  PELT  THE  MATTER 
WAS  SERIOUS.  They  will  bring  the  matter  up  por  consideration  at 
THE  Commission  meeting  this  apternoon. 

3V  2  I ‘B>  SEP2a'S9<>.>f.u. 

Hupper  called.  He  has  had  word  prom  Bronson  op  the  Park  &  Forest 
Commission  that  they  have  dressed  and  seeded  the  Higganum  dam  but 
ARE  letting  the  REST  OP  IT  GO  UNTIL  NEXT  SPRING  WHEN  THEY  WILL  SEE 
WHAT  KINO  OP  A  CATCH  THEY  GET.  ThEY  WOULD  LIKE  TO  HAVE  ME  INSPECT. 


Site  inspect io^? *fHVt%l'Eos  OVER  THE  OAM  HAVE  BEE 

sytheo  opp.  As  ^r^a^^I^  can  purther  has  been  done. 


Job  inspection.  The  suckers  and  weeds  have  seen  killed  opp  with  a 

CHEMICAL  treatment  BUT  NOTHING  HAS  BEEN  DONE  TO  ESTABLISH  A  GROWTH 
or  GRASS  TO  RESTRICT  EROSION  ON  THE  SLOPES. 

Job  inspection.  Nothing  has  been  done  since  my  previous  inspection 
BUT  NO  washouts  DURING  THE  PLOOD  WATERS.  THERE  WILL  BE  NO  BILL  POR 
THIS  TIME.  8P2  4  'BOH.W.BJP  1  Tifl  H  $  R^ 


Called  Hupper  and  reported  my  inspection  op  yesterday.  He  said 
THAT  Del  went  down  to  Bronson  immediately  apter  my  last  letter 
CAME  IN  ano  Bronson  promised  to  have  something  donc,auut  it  im¬ 
mediately.  W 2  4 ’SOf'-'ira.  SEP  I  7>50  f 

JOB  inspection.  The  entire  top^  except  por  a  roadway  down  the  center^ 

ANO  THE  AOUACENT  SLOPES,  BUT  NOT  THE  PULL  DOWNSTREAM  SLOPE  HAVE  BEEN 
LOAMEO,  SEEDED  AND  MULCHED.  IT  APPEARS  VERY  IMPROBABLE  THAT  THE 
SEED  WILL  CATCH  THIS  PALL  ANO  CERTAINLY  WILL  NOT  GET  PULL  COVER  UN¬ 
TIL  NEXT  SPRING.  0CT«9-e0H.W.U.0CT, 

Drove  by  job.  Grass  has  taken  hold  in  many  areas  but  there  ar^^' 
still  a  LOT  OP  bAre  gravel  spots.  It  seems  best  to  wait  until 
PALL  ano  Pino  out  how  severe  the  oamage  op  swimming  area  has 
BEEN.  At  that  time  we  will  report  again  to  the  State  regarding 
getting  a  catch  on  this  embankmnet.  1'Eiri.W.b.jaL  1  1 '9' 2^3- 


TO 

William  S.  Wise,  Director 

I  BVANTMINr 

P.  Sander,  Engineer-Geologist  \  Water  Resoxirces  Commission 

■UMJter 

Dam  at  Higganum  Reservoir  State  Park 


I  inspected  the  Higganum  Dam  on  July  16,  and  found 
that  there  are  several  leaks,  but  that  these  leaks  are 
not  to  serious.  I  would  suggest  that  you  answer  Mr. 
Mathews  memorandum  by  saying  that  while  this  condition 
is  not  critical,  it  should  be  repaired  at  an  early 
opportunity. 


DVANTMBrr 

Water  Resources  Conmission 


WPS; dip 


William  P.  Sander 
Engineer  <•  Geologist 


R*:  Project  CF>T>68 

R*s*rvolr  Daa 


Stat*  Dapartaant  of  Pabllo  Uories 
Stata  Ottica  Building 
Bartfordt  Coimaeti^t 

Attantlon:  Mr.  MLlton  Casa 

Oaar  Slr:> 

This  aoxTiing  a  Mating  ma  hald  at  9:30  at  tha  Dam. 

Pnaant  «ata  Haaara.  Jobn  Curry  of  tha  Stata  Uatar  CooaiaBion.  Hanxy  Back, 
Conaulting  Englnaart  Mr.  Bataa  and  Mr.  Chaaa  of  tha  Park  and  Poraat  Coasiaalon 
and  tha  intar. 

tha  pond  ia  about  3  fast  lowar  than  last  waak  and  tha  aattlanant  of  tha 
aabanloant  naar  tha  gata  bouaa  ia  ooeh  nora  pronounead  than  Laat  waak.  A  full 
and  langthy  diaeuaaion  was  hald  and  all  parsona  wara  in  agraaMnt  with  tha 
following  itau: 

(1)  Xt  is  naeassary  to  build  at  onea  a  eoffar  dam  around  tha  and  of  tha 
inlat  plpa  and  this  daa  should  ba  built  to  a  halght  of  approxiaataly 

8  fat  balew  prasant  erast  of  daa.  This  daa  would  ba  a  aininiua  of  150  faat 
long,  would  consist  of  2  rows  of  staal  shaating  with  fill  batvaan  and  in 
plaeas  would  ba  around  30  faat  high.  A  taB^orary  pipa  and  gata  tiurough 
this  dan  would  allow  water  tiueugh  tha  daa  after  pipe  is  claarad  and  gata 
opanad. 

(2)  whan  eoffar  daa  la  finiabad,  tha  roof  of  gata  house  should  ba  raaovad  and 
tha  praaant  flap  gata  opanad  and  condltiras  ia  tha  eulvort  and  gata  house 

<3}  Soaa  awcaution  should  ba  nada  vbara  tha  present  sattlaMnt  has  oeeurrad  to 
dataxaiaa  the  cause  of  sattlaMnt. 

(4)  Taavorary  gata  through  eoffar  daa  My  ba  opened  and  water  allowed  to 
pass  ttrinigh  tha  present  culvert  during  balance  of  Winter. 

(5)  Z  think  tha  above  work  My  run  to  $30,000.  The  eoffar  daa  work  la 
axpenalva. 


(6)  A<t«r  tba  aliev«  work  is  done  e  reappreleel  o<  the  situation  should 
he  Hide*  Then  sddtttonel  day  work  nsy  be  authorized  by  you  or  it 
eey  be  possible  to  prepare  a  plan  end  speeiiieatione  for  bidding. 

Xn  any  event  the  dan  will  be  aofs  through  the  winter. 

(7)  Xbe  total  enpenditure  on  the  doa,  including  new  gets,  drew  down  pipe, 
repairing  of  leaks  in  deau  repair  of  wing  wells  end  flattening  the 
ttpatxeea  slope  of  doe  will  run  to  e  very  substantial  figure.  This 

een  be  estimated  oars  closely  at  a  later  time  end  you  eon  then  deterainc 
bow  nueh  to  authorise. 


Zteae  ol-S  should  be  done  at  once.  X  suggest  the  name  of 
Contseeters  need  Benvenuti  of  Hew  liondon  and  Drew  Censtruetlen  Co.  of 
Best  Bertford  oe  being  competent  to  do  this  type  of  work.  Ton  undoubtedly 
have  ethese. 

Will  you  please  instruct  me  ea  to  what  you  wish  me  to  do  now. 


▼ery  truly  yours, 
CBAHDUK  k  niXBi. 

BBP/ew 

e.c.t  ttr,  Bsnry  Buck,  Oonsultiag  Engineer 

Mr.  John  Curry,  State  Veter  Cewnisaion 
Nr.  Thayer  Chooe,  Perk  ft  Pbrest  Ceemiasion 


Tinothy  J.  Murphy,  Jr.,  Comaissioner 
John  J.  Curry,  Chief  Engineer 


Movenber  23,  19 


Attentioa: 


PubUe  Works 

Water  Resources  CanBlssian 


Milton  Case 


On  ^Ibiesday,  Koveober  10th,  Z  inspected  the  Higgemin 
Reservoir  Dem  in  the  coo^any  of  representatives  of  '&e 
Park  and  Forest  Oepartment  and  Mr.  PaLaer,  Engineer  assigned 
by  your  agency.  Becaiwe  of  tdie  location  and  the  type  of 
cons  auction  of  the  dam,  failure  oould  be  a  estssttophe. 

The  noticeable  anvement  of  the  material  in  tite  upstream 
face  apparently  is  due  to  a  failure  of  the  draw>daMn 
culvert  and  should  be  a  matter  of  great  eoneesn.  Such  a 
movement  of  moterials  if  progressive  to  the  point  of  a  • 
masonry  failure  would  endanger  the  dan. 


On  'Mie  basis  of  our  previous  kuMlndge  of  the  dan, 
it  appears  that  a  coffer  dan  placed  around  Idie  inlet  of 
the  culvert  and  to  an  elevation  almost  as  hi^  as  the 
spillway  would  be  practical  to  eonstmet.  In  the  dewatered 
area  the  condition  of  the  culvert  could  be  deteznined  and 
repaire  made.  At  thatttime  the  orlginsl  Job  of  repairing 
t±m  gate  could  be  also  aecompliahed.  Sie  ooffer  dan  should 
be  placed  and  the  repair  work  dons  ss  soon  as  possible. 
After  detezmlning  tiie  condition  of  Mtm  dan,  plans  should 
be  made  to  make  the  whole  structure  safe  and  leak  proof. 


The  ooffer  dam  should  be  substantial  because  the 
safety  of  the  structure  may  be  dependent  upon  it  for  a 
period  ss  long  as  one  year  during  tdxidi  fiM  will  ve^ 
likely  occur  that  will  substantially  reiae  level  of  the 
reservoir. 


JJC:dlp 
oe:  BiMc 


c 


I 


Chief  Engineer 


.  .. 


I  I 


c 


laa 


0‘ 


CLiFFoao  o.  cKcsnioM 

Kom^MCKinn^ 

}AMn  A.  THOMPSON 
llOntNSOK  W.  UUCK 

Comm.  5713-9 


BUCK  &  BUCK 

ENGINEERS 

71  CAriTOL  AVENUE.  HARTFORD,  CONNECTICUT  06103 


August  25,  1966 


Water  Resources  Commission 
State  Office  Building 
Hartford,  Connecticut  06115 

Attention:  Mr.  William  H.  O’Brien  III 

Re:  Higganum  Dam 

Gentlemen: 


STATE  V/ATER  RE5C 
COMMISSIOK 
RECEIVE 

AwO  2  i) 

AKS'Acr.:: _ 

REFERRED _ 

FlLEDj _ 


On  August  23ro  we  made  an  inspection  of  the  complete 
REPAIRS  TO  the  HIGGANUM  OAM  AND  HEREWITH  REPORT  ON  THE  IN¬ 
SPECTION. 

1.  There  are  several  large  open  joints  in  the  stone 

MASONRY  OF  THE  EASTERLY  WING  WALL  BELOW  THE  WATER  LEVEL.  THESE 
OPENINGS  WILL  GIVE  WATER  EASY-.ACCESS  TO  THE  HEART  OF  THE  STRUCTURE 
AND  SHOULD  BE  PLUGGED.  THERE  ARC  ALSO  OPEN  JOINTS  IN  THE  WESTERLY 
WING  WALL  THAT  SHOULD  BE  MORTARED. 


2.  The  riprap  on  the  easterly  half  of  the  embankment 
SHOULD  be  "anchored"  WITH  LARGE  STONES  TO  PREVENT. WAVE  AND 
WATER  ACTION  FROM  WORKING  THE  RIPRAP  DOWN  THE  FACE  OF  THE  DAM. 


3.  True  RESULTS  of  our  measurement  of  cracks  in  the 
WEST  WING  WALL  ARE  AS  FOLLOWS: 


Date 


Width  of  Cracks 


#1 

#2 

#3 

#4 

5/14/66 

4-27/32 

1 -20/32 

1  -3/32 

2-1 1/64 

6/9/66 

5-0/32 

1-22/32 

1-6/32 

2-1 6/64 

8/2^66 

5-7/32 

(markings  ob- 

L 1 TERATED  ) 

1-6/32 

2-16/64 

The  cracks  had  been  pointed  prior  to  our  inspection 

AND  THE  CRACK  AT  LOCATION  #1  HAS  OPENED  SLIGHTLY.  ThC  MEASUREMENTS 
INDICATE  THAT  SETTLEMENT  IN  THIS  AREA  HAS  NOT  STOPPED.  WE  REC- 


«C  l»UC^ 
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OMMENO  THAT  CONTINUING  MONTHLY  MEASUREMENTS  BE  TAKEN  AT  AREA  #1 
AND  THE  CRACK  BE  REPOIMTED  ONLY  ATTER  SETTLEMENT  HAS  STOPPED. 


Viz  ALSO 
MITTED  ONLY  AFTER 
AND  THE  RIPRAP  ON 


RECOMMEND  THAT  IMPOUNDMENT  OF  WATER  BE  PER- 
THE  OPEN  JOINTS  IN  THE  WING  WALLS  ARE  SEALED 
THE  EASTERLY  HALF  OF  THE  DAM  IS  IMPROVED. 


Sincerely  yours. 


BUCK  &  BUCK  / 

/V James  A. Thompson 


CHANDLER  &  PALMER 

CIVIL  ENGINEERS 

BENJAMIN  H.  PALMER  THAYER  BUILDING 

SHEPARD  B.  PALMER 

TCLCRHONC  BST.SBAO 


DAMS 

WATER  SURPUIES 

SEWERAGE 

APPRAISALS 

REPORTS 

SURVEYS 


MEMBERS  AMERICAN  AND  eONNECTICUT  SOCIETIES 
or  CIVIL  ENGINEERS 


NORWICH.  CONN.  06360 

October  18,  1968 


State  of  Connecticut 
Public  Works  Department 
State  Office  Building 
Hartford,  Coimectlcut  -  O6115 


1  hl-'ieitc-f 


A  K 
E.  ^ 


Attentlont  Mr.  Warner 

£ei  Inspection  and  Report 
Elgganum  Eeserrolr  Dam 
Elgganxm,  Connecticut 
Pro.leet  BI-T-71A. _ 


Dear  Mr.  Warner t 


Several  times  during  the  past  Summer  Z  have  visited 
the  Elgganum  Dam.  During  some  of  these  visits  there  %ras  so 
much  water  coming  over  the  spillway  it  did  not  seem  practical 
to  make  a  detailed  Inspection. 

On  yesterday,  October  17th,  I  made  a  detailed  inspec¬ 
tion  using  ladders  and  lights  and  going  down  to  the  bottom 
of  the  old  gatehouse. 

The  pond  yesterday  was  Just  about  fvdl,  with  a  small 
amount  of  water  coming  over  the  spillway.  There  was  a  consi¬ 
derable  amount  of  water  coming  through  the  sluiceway  leading 
from  the  gatehouse.  I  am  enclosing  a  blueprint  showing  work 
that  was  done  in  I965  when  a  new  gatehouse  and  new  concrete  intake 
pipe  was  installed.  Tou  will  note  that  the  36  inch  concrete  pipe 
leads  from  the  new  gatehouse  into  the  old  existing  gatehouse, 
thence  discharging  through  a  stone  culvert  to  a  point  below  the 
Dam. 


lesterday  with  the  help  of  ladders  and  lights  I  went 
down  to  the  bottom  of  the  old  gatehouse,  which  is  a  considerable 
distance  below  the  surface  of  the  pond.  The  new  gate  which  was 
installed  in  the  gatehouse  was  closed  and  I  noted  particularly 
that  there  was  no  water  coming  through  the  36  inch  concrete  pipe. 
This  Indicates  there  was  no  fault  with  the  construction  work 
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coming  In  are  coming  through  the  stone  work  in  the  old 
gatehouse,  and  the?  exist  from  the  bottom  of  the  gate- 
hous-e  up  for  a  height  of  around  lU^  feet.  I  have  indi¬ 
cated  on  the  blue  print  in  yellow  crayon  where  the  leaks  - 
are  coming  through  and  there  are  tvro  or  three  substan¬ 
tial  leaks  in  the  lower  area.  The  water  of  course  drops 
down  to  the  bottom  of  the  gatehouse  and  runs  out  the  stone 
culvert  which  discharges  below  the  Dam.  I  do  not  consider 
any  danger  is  involved  insofar  as  Dam  failure  is  concerned, 
but  I  can  see  in  a  dry  season  that  there  might  be  leaks  which 
would  tend  to  keep  the  pond  below  full  pond.  There  didn't 
appear  to  be  any  leaks  around  the  upper  portion  of  the 
gatehouse-and  they,  wersu&ll  from  the  bottom  up  to  about  14 
?^t. 

It  would  seem  to  me  that  the  best  way  to  correct 
this  condition,  if  you  decide  it  shotild  be  done,  would  be  to 
extend  the  36  inch  pipe  through  the  old  gatehouse  and  down  the 
old  sluiceway  for  a  total  distance  of  perhaps  14  feet.  It 
would  be  easier  to  do  this  with  a  corrugated  metal  pipe  rather 
than  a  concrete  pipe.  The  inch  concrete  pipe,  measures 
about  42  inches  in  outside  diameter  and  it  would  be  difficult 
to  get  this  in  place  through  the  existing  sluicevray  without 
a  great  deal  of  work,  since  in  some  places  it  only  measures 
40  inches  square.  I  do  think  it  would  be  possible  to  get  a 
36  inch  metal  pipe  in  there  without  too  much  of  a  problem. 

After  this  pipe  is  in  place  and  Joined  to  the  end  of  the  exis¬ 
ting  concrete  pipe  I  think  the  old  gatehouse  shouldbe  filled 
in  with  concrete  for  at  least  a  depth  of  about  I6  feet.  The 
old  gatehouse  really  serves  no  useful  purpose  now  and  I  think 
it  would  be  almost  impossible  to  stop  the  leaks  from  the  in¬ 
side  except  by  filling  it  in  with  concrete. 

As  far  as  leaks  in  the  spillway  are  concerned,  these 
are  much  less  than  they  were  several  years  ago.  There  are  no 
leaks  up  near  the  top  of  the  Dam,  but  there  are  some  few  leaks 
lower  do’/m  particularly  on  the  easterly  side.  I  think  it  would 
be  very  difficult  to  stop  all  of  these  leaks  and  I  don't  think 
they  are  sufficiently  bad  to  cause  any  trouble. 

My  conclusion  is  that  there  is  no  immediate  danger  as 
far  as  the  safety  of  the  Dam  is  concerned  because  of  the  leaks 
mentioned.  If  you  decide  you  want  the  work  done  on  the  old  gate 
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house,  then  I  think  that  the  pond  should  be  dravm  dovm 
when  the  work  Is  done  and  It  would  be  much  easier  to 
work  when  the  leaks  were  less  prominent  in  the  old  gate¬ 
house  t  Work  could  be  done  next  Spring  sometime  and  I 
am  sure  the  pond  would  fill  up  again  in  the  matter  of 
a  couple  of  weeks. 

I  would  estimate  the  cost  of  putting  in  the  steel 
pipe  described  above  and  the  concrete  mentioned  would  be 
in  the  vicinity  of  $3 *000. 00.-  When  the  pond  is  drawn 
dovm  some  additional  clay  and  tight  material  could  be 
spread  on  the  embankment  on  the  easterly  side  of  the  Dam 
which  would  help  to  seal  off  the  joints  and  I  would  sug¬ 
gest  that  $1500.00  be  allowed  for  this  additional  work. 

If  you  need  any  further  information  please  get  in 
touch  with  me. 


Very  truly  yours, 

Chandler  &  Palmer 


BEP  t  mds 


ETi.IE  23^.52  FOS  rKS  CUPERVIGIOK  OF  CAMS 
li'IVEKTORY 


Name  of  Dam  or  Pond  H  »<rG.AAi>i^M  »Zb  S<rTtvc*tg. _ 

Code  No.  '.S  ■-  I-.  •;  •'  <*■  c.A- _ 

Location  of  Structure 

Tovm  _ 

Neme  of  Stream  Po^ScT 
U.S.G.S.  Quad.  v^aOM'^ 

Owner  stay^  Aa>&  P»a£ST 

Address  _  HAdT 


Pond  Used  For  flee ne 


Dimensions  of  Pond:  Width  e  ^  feVT  Densth  e  znoo  fi?ar  Area  ^  McfiiS 
Total  Length  of  Dam  «  ^  Length  of  Spillvay  * 

Depth  of  Water  Below  Spillway  Level  (Downstream)  PecT 

Height  of  Abutments  Above  Spillway  ^  Pegr 
Type  of  Spillway  Construction  Ajock,  Aftctt 
Type  of  Dilee  Construction  CAarn 

Downstream  Conditions  Tow<s/  oP  H<q.^A»«w>A  c.i.  .Mn.e 


Sunnary  of  File  Data  o*«g  Ptug  CoftftE Sf&»^&£A>cf .  U«g  motiO 

oiu  A  ’  "IS  -  S8. 

Remarks  uA<lc.g  P  A  ^  wu  (ifi  wout-b  CAV^itT  to 


0^  ^  .  AkffV  Ct 

T/Jf  f  "  f^Tif'T  r  fi^as^T  wAy 

j"?  ^\ir(  i  5/.'  V’/-^/*"  <JflCr  \rA^V«<'/ />  5  ^ 

!  r^  i:-' .  -  .  .. 


•2:*H  - 
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NATIONAL  PROGRAM  FOR  INSPECTION  OF  NON-FEDERAL  DAMS 
HIGGANUM  RESERVOIR  DA.  .  <U>  CORPS  OF  ENGINEERS  UALTHAM 
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MICROCOPY  RESOLUTION  TEST  CHART 

national  bureau  of  STANDAR0S-1963-A 


C-4  OVERALL  VIEW  OF  DAM  FROM  RIGHT  SIDE  OF  RESERVOIR 
SHOWING  EARTH  EMBANKMENTS  AND  GATEHOUSE. 


C-IO  INTERIOR  OF  GATEHOUSE  SHOWING  GATE 
OPERATING  MECHANISM 


C-ll  SEEPAGE  EMANATING  FROM  DOWNSTREAM  FACE 
OF  WALL  -  LEFT  EMBANKMENT 


—  -.-I 


C-14  SEEPAGE  AREA  DOWN¬ 
STREAM  FROM  WALL 
LEFT  embankment 


;  per  C.O.E. 
iven  to 
ly  capacity. 


Cveric'P'sir.z'  Potent ial 


Spillway  crest  elevation  = 
Top  of  dar:  elevation  =  _ 


Maximum  discharge  capacity  of  ^ 
Spillway  without  overtopping  ) 

"Test  flood"  outflow  discharge  = 

?  of  "Test  flood"  carried  by  ^ 
Spillway  without  overtopping  ) 

"Test  flood"  outflow  discharge  _ 
which  flows  over  the  dam 


96.50 

_  C  _  T .  ^ 

/  06.00 

»/  C  T 

5710 

C.F.S. 

11742. 

C.F.S. 

4S.6  % 

1 

60^2. 

C.F.S. 

SI. 4  %  of  "Test 

flood"  2 

1  +  2  =  100% 


"Rule  of  Thumb  Guidance  for  Estimating 
Dovmstream  Dam  Failure  Hydrograph" 


Name  of  dam 
Drainage  area  * 


BASIC  DATA 

Higganum  Reservoir  Dam  Name  of  town. — Haddam,  Ct. 

,  .  106 


sq.m.  Top  of  dam. 


Spillway  type  ■  Overflw,  broad  crest,  semi-  Crest  of  spillway 
circular 


96.5  NGVD 


Surface  area  at  crest  elevation  >  _ 

2 

Assumed  side  slopes  of  embankments  • 

eg 

Reservoir  bottom  near  dam  ■ 

Depth  of  reservoir  at  dam  site  _ -  y^ 

Mid-height  elevation  of  dam  - _ ^4.0 

Length  of  dam  at  crest  ■  _ 875  feet 

Length  of  dam  at  mid-height  ■  _ 544  feet 

302  of  dam  length,  at  mid-height  “  wj,  ••  163  feet 

Step  1: 


30  acres 
2:1 


58  NGVD 

- — 


40  ft. 


Reservoir 

Elevation 

Estimated  Storage 

In  AC-ft. 

96.5 

486 

98.5 

546 

100.5 

606 

102.5 

666 

104.5 

726 

106.5 

786 

Remarks 


Step  2 


%i-27w.'fr 


1.68  -  69,276  CFS 


The  reservoir  will  be  drained  in  six  minutes. 

Failure  of  dam  is  assumed  to  be  Instantaneous  when  pool  reaches  top  of  dam 


Spillway  Rating  Curve  Computations 
Hlggeuium  Reservoir  Dam 


Spillway  width  >  65.0  feet 
Length  of  dam  »  875  feet 
C  “3.00  feet 


Spillway  Crest  Elevation 
Top  of  dam  Elevation 
(  Q  -  C  L  H 


96.50 

106.00 


Elevation  (ft)  NGVD 

Discharge  (CFS) 

Remarks 

96.5 

0 

Spillway  Crest 

98.0 

358 

100.0 

1277 

102.0 

2515 

104.0 

4005 

106.0 

5709 

Top  of  dam 

108.0 

11,139 

110.0 

21,069 

Frequency  and  Discharge  (CFS) 


Elevation  (ft) 


^10 

Q50 

^100 

^1/2 


Q 


- 

983 

99.44 

m 

1,571 

100.52 

m 

1,763 

100.84 

PMF  - 

5,860 

106.07 

EMF  - 

11,742  (Test  Flood) 

108.10 

I 

I 


SPILLWAY  RATING  CURVE 
HIGGANUM  DAM 


DISCHARGE  (lOOOCFS) 


APPENDIX  E 

INFORMATION  AS  CONTAINED  IN 
THE  NATIONAL  INVENTORY  OF  DAMS 


WSPECTIOM  av  m  lT«  AUTMOBITV  FOB  INSPECTION 


This  Phase  I  Inspection  Report  on  Higganum  Reservoir  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  and  with  good  engineering  judgment  and  practice,  and  is 
hereby  submitted  for  approval. 


/T* 


CHARLES  6.  TIERSCH,  Chairman 

Chief,  Foundation  and  Materials  Branch 

Engineering  Division 


FRED  J.  Jr.,  Member 

Chief,  OeJ^n  Branch 
Engineering  Division 


X 


SAUL  COOPER,  Member  , 
Chief,.  Water  tontrol  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED; 


^E  B.  FRm 

Chief,  Engineering  Division 
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